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1.  PURPOSE  AND  SCOPE 

The  purpose  of  this  study  and  report  was  to  develop  and  set  forth 
a  drought  contingency  plan  of  operation  for  Hodges  Village  Dam  that 
would  be  responsive  to  public  needs  during  drought  periods  and  identify 
possible  modifications  to  project  regulation  within  current  adminis¬ 
trative  and  legislative  constraints.  This  evaluation  was  based  on 
preliminary  studies  utilizing  readily  available  information.  The 
scope  of  this  drought  contingency  plan  includes  a  description  of 
existing  water  supply  conditions,  the  possibility  of  reallocation  of 
reservoir  storage  within  specified  limits,  water  quality  evaluation, 
discussion  of  impacts  on  other  project  purposes,  effects  on  the 
environment,  and  summary  and  conclusions. 

2.  AUTHORIZATION 

The  authority  for  the  preparation  of  drought  contingency  plans  is 
contained  in  ER  1110-2-1941  which  provides  that  water  control  managers 
will  continually  review  and,  when  appropriate,  adjust  water  control 
plans  in  response  to  changing  public  needs.  Drought  contingency  plans 
will  be  developed  on  a  regional,  basinwide  and  project  basis  as  an 
integral  part  of  water  control  management  activities. 

3.  PROJECT  AUTHORIZATION  CONDITIONS 

Hodges  Village  Dam  was  authorized  by  the  Flood  Control  Act  of 
18  August  1941  (Public  Law  228,  77th  Congress).  In  addition.  Section 
4  of  the  Flood  Control  Act  of  22  December  1944  (Public  Law  534,  78th 
Congress)  authorized  recreational  use  of  the  reservoir  area. 

4.  PROJECT  DESCRIPTION 

Hodges  Village  Dam,  completed  in  1959,  in  Oxford,  Massachusetts, 
is  located  on  the  French  River  15  miles  upstream  from  its  confluence 
with  the  Quinebaug  River  at  Hodges  Village.  A  map  of  the  Thames  River 
Basin  is  shown  on  plate  1.  The  reservoir  has  a  total  storage  capacity 
of  13,250  acre-feet  (4.3  billion  gallons),  equivalent  to  8  inches  of 
runoff  from  a  drainage  area  of  31.1  square  miles. 
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The  outlet  works  consist  of  two  5  x  6-foot  conduits  having  inverts 
at  elevation  465.5  feet  NGVD  and  each  provided  with  one  electrically 
controlled  service  gate  5'  wide  x  6'  high.  A  capacity  table  is  shown 
on  plate  2,  and  a  summary  of  pertinent  data  at  Hodges  Village  Dam  is 
contained  on  plate  4. 

5.  PRESENT  OPERATING  REGULATIONS 

a.  Normal  Periods.  During  normal  (non- flood)  conditions,  the 
gate  openings  are  0-3'  and  reservoir  outflow  equals  inflow.  This 

gate  setting  automatically  restricts  discharges  so  that  significant  * 

reservoir  releases  will  not  occur  during  unexpected  increases  in  runoff. 

No  permanent  pool  is  maintained  during  normal  periods  or  during  the 
winter  season. 

b.  Flood  Periods.  The  Hodges  Village  project  is  operated  in 

concert  with  other  projects  in  the  basin  to  reduce  flooding  on  the  * 

downstream  French  and  Quinebaug  Rivers.  Operation  for  floods  may 

be  considered  in  three  phases:  phase  I  -  appraisal  of  storm  and 

river  conditions  during  the  development  of  a  flood,  phase  II  -  flow 

regulation  and  storage  of  flood  runoff  at  the  reservoir,  and  phase  III  - 

emptying  the  reservoir  during  recession  of  the  flood.  The  regulation 

procedures  are  detailed  in  the  Master  Water  Control  Manual  for  the  * 

Thames  River  Basin. 

c.  Operating  Constraints 

(1)  Minimum  Releases.  A  minimum  release  of  about  10  cfs 

(6.5  mgd)  is  maintained  during  periods  of  flood  regulation  in  order  ► 

to  sustain  downstream  fish  life. 

(2)  Maximum  Releases.  The  maximum  nondamaging  discharge 
capacity  of  the  channel  immediately  downstream  from  Hodges  Village 
Dam  is  about  525  cfs.  Releases  at  or  near  this  rate  can  be  expected 

whenever  peak  inflows  have  exceeded  this  value  and  meteorological  and  » 

hydrologic  conditions  permit. 

6.  MONITORING  OF  HYDROLOGIC  CONDITIONS 

The  Reservoir  Control  Center  directs  the  reservoir  regulation 
activities  at  28  New  England  Division  flood  control  dams,  and  con-  •  » 

tinually  monitors  rainfall,  snowcover,  and  runoff  conditions  through¬ 
out  the  region.  When  any  of  these  parameters  have  been  well  below 
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normal  for  several  months  and  it  appears  that  possible  drought  conditions 
might  develop*  the  Corps  Emergency  Operations  Center  (EOC)  will  be  so 
informed.  The  EOC  will  then  initiate  discussions  with  the  respective 
State  agencies  and  other  in-house  Corps  elements  to  review  possible 
drought  concerns  and  future  Corps  initiatives. 

7.  DESCRIPTION  OF  EXISTING  WATER  SUPPLY  CONDITIONS 

a.  General .  The  area  of  concern  is  the  south-central  portion  of 
Massachusetts,  including  portions  of  Worcester,  Hampden,  and  Middlesex 
counties.  Table  1  contains  information  about  public  water  suppliers  in 
the  area  based  on  information  provided  by  the  Massachusetts  Department 
of  Environmental  Management.  Of  the  36  communities  in  the  study  area, 

31  are  served  by  public  systems.  No  data  is  available  for  those 
communities  dependent  on  private  individual  supplies. 

b.  Water  Supply  Systems.  The  primary  objective  of  this  analysis 
was  to  accumulate  available  data  regarding  water  supply  systems  in 
the  vicinity  of  Hodges  Village  Dam  that  could  benefit  from  storage  at 
the  project,  and  to  present  the  data  in  a  manner  portraying  existing 
water  supply  conditions.  Projections  of  future  demands  were  not 
developed  because  this  study  addresses  only  modifications  in  the 
operational  procedure  at  Hodges  Village  Dam  in  order  to  provide  storage 
for  water  supply  purposes  when  drought  conditions  exist,  and  not  to 
meet  normal  water  supply  demands  at  some  future  date. 

c.  South-central  Massachusetts  Water  Suppliers.  As  noted  in 
table  1,  the  data  given  for  each  water  supplier  includes:  community 
served,  estimated  population  served  by  the  system,  source  of  supply 
(ground  or  surface  water),  average  day  and  maximum  day  demands  for  1980, 
estimated  safe  yield  of  the  source,  and  any  further  information  avail¬ 
able  on  the  source  of  supply.  An  analysis  of  the  adequacy  of  existing 
sources  during  drought  conditions  has  not  been  performed.  The  infor¬ 
mation  has  been  accumulated  to  present  a  summary  of  the  existing  water 
supply  conditions  for  the  south-central  Massachusetts  area. 

d.  Population  Projections.  Population  projections  for  communities 
in  south-central  Massachusetts  are  given  in  table  2  to  show  population 
trends  for  each  community  potentially  affected  by  a  prolonged  dry 
period.  The  projections  were  developed  by  the  Massachusetts  Office 

of  State  Planning  for  the  "208''  Areawide  Wastewater  Management  Program, 
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and  updated  in  1981.  This  information  indicates  areas  of  potential 
future  growth  in  the  south-central  Massachusetts  area. 

8.  POTENTIAL  FOR  WATER  SUPPLY  REALLOCATION 

a.  General .  There  are  several  authorities  that  provide  for  the 

use  of  reservoi r  storage  for  water  supply  at  Corps  of  Engineers  projects. 
They  vary  from  the  provision  of  water  supply  storage  as  a  major  purpose 
in  new  projects  to  the  discretionary  authority  to  provide  emergency 
supplies  to  local  communities  in  need.  In  addition,  guidance  contained 
in  ER  1110-2-1941  directs  field  offices  to  determine  the  short-term 
water  supply  capability  of  existing  Corps  reservoirs  that  would  be 
functional  under  existing  authorities.  Congressional  authorization  is 
not  required  to  add  municipal  and  industrial  water  supply  if  the 
related  revisions  in  regulation  would  not  significantly  affect  oper¬ 
ation  of  the  project  for  the  originally  authorized  purpose. 

b.  Drought  Contingency  Storage.  It  has  been  determined  that  a 
portion  of  the  existing  flood  control  storage  at  Hodges  Village  Dam 
could  be  utilized  for  emergency  drought  contingency  storage  without 
having  an  adverse  impact  on  the  project's  flood  control  function. 

This  infringement  could  use  storage  to  a  pool  elevation  of  about 
477  feet  NGVD  (11.5-foot  stage).  This  represents  a  volume  of  about 
1,000  acre-feet,  equivalent  to  325  million  gallons  or  about  8  percent 
of  the  total  reservoir  storage. 

Based  on  an  all-season  low  flow  duration  analysis  using  21  years 
of  flow  records  for  the  gaging  station  on  the  French  River  at  Hodges 
Village,  it  was  determined  that  during  a  10-year  frequency  drought 
period  the  volume  of  runoff  could:  a)  fill  the  reservoir  from  invert 
elevation  465.5  to  477  feet  NGVD  in  a  44-day  summer  period  provided 
no  releases  were  made  from  the  dam.  The  storage  at  elevation  477  is 
equivalent  to  1,000  acre-feet  or  325  million  gallons,  b)  fill  the 
reservoir  to  elevation  477  in  an  82-day  summer  period  if  a  continuous 
release  of  about  3  cfs  (0.10  cfs/sq.  mi.)  were  maintained,  or  c)  fill 
the  reservoir  to  elevation  477  in  about  a  three-week  period  in  May  if 
a  continuous  release  of  about  5  cfs  were  maintained.  The  water  stored 
could  be  drawn  directly  from  the  reservoir  or  released  downstream  for 
municipal  supply  with  proper  treatment.  Drought  contingency  storage 
versus  flow  duration  at  Hodges  Village  Dam  is  shown  graphically  on 
plate  3. 
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c.  Effects  of  Regulated  Flows.  There  is  a  possibility  that 
curtailment  of  flows  from  Hodges  Village  Dam  during  the  drought 
emergency  could  adversely  impact  on  the  flowage  rights  of  downstream 
riparian  users.  At  this  time  however,  it  is  not  possible  to  review 
all  of  the  various  drought  emergency  situations  that  could  occur,  nor  is 
it  within  the  scope  of  this  report  to  identify  all  those  with  water 
rights.  It  is  important  to  note  that  when  a  specific  drought  emergency 
situation  does  occur,  the  legal  implications  will  need  to  be  addressed. 

9.  WATER  QUALITY  EVALUATION 

a.  Water  Quality  Classification.  The  French  River  above  and 
immediately  downstream  from  Hodges  Village  Dam  is  rated  class  B  by 
the  Massachusetts  Division  of  Water  Pollution  Control  (MDWPC).  Class 
B  waters  are  designated  for  the  protection  and  propagation  of  fish, 
other  aquatic  life  and  wildlife;  and  for  primary  and  secondary  con¬ 
tact  recreation.  Public  water  supply  after  treatment  is  not  one  of  the 
uses  given  in  Massachusetts  Water  Quality  Standards  for  class  B 
waters.  However,  a  water  which  meets  class  B  standards  could  be  made 
potable  with  standard  treatment  processes. 

The  French  River  has  been  further  designated  as  a  warm  water 
fishery.  Technical  requi rements  for  class  B  warm  water  fisheries 
include  a  minimum  dissolved  oxygen  concentration  (DO)  of  5  mg/1,  a 
maximum  temperature  of  830F,  pH  in  the  range  of  6. 5-8.0  standard  units 
and  fecal  col i form  bacteria  not  to  exceed  a  log  mean  of  200  per  100  ml 
for  a  set  of  samples,  nor  shall  more  than  10  percent  of  the  total 
samples  exceed  400  per  100  ml  during  any  monthly  sampling  period. 

b.  Existing  Water  Quality.  Historically,  the  water  quality  along 
the  length  of  the  French  River  has  ranged  from  fair  at  its  origin 

in  Sargent  Pond  to  grossly  polluted  at  Webster,  Massachusetts  and  below. 
The  causes  of  the  water  quality  degradation  were  untreated  and  poorly 
treated  municipal  and  industrial  discharges. 

Water  quality  in  the  French  River  has  improved  significantly  in 
recent  years.  Charlton  Woolen's  discharge  has  ceased  because  the 
company  went  out  of  business.  A  significant  source  of  nonpoint 
pollution,  a  road-salt  stockpile  near  Rochdale  Pond,  Leicester,  has 
been  removed,  but  there  is  still  a  noticeable  rise  in  chlorides  in  the 
river  below  this  point.  The  untreated  sewage  outfall  in  Rochdale  has 


been  diverted  to  the  newly-built  Oxford- Rochdale  District  Wastewater 
Treatment  Plant  (WWTP). 


The  remaining  significant  point  source  discharges  upstream  from 
Hodges  Village  Dam,  in  addition  to  the  Oxford  Rochdale  WWTP,  are  CWM 
Electro-Plating  Company  (formerly  Worcester  Tool  and  Stamping  Company) 
which  discharges  treated  plating  waste  to  the  river,  and  the  Leicester 
WWTP  which  has  inadequate  treatment  but  which  is  planned  to  be  up¬ 
graded  to  secondary  treatment  by  means  of  spray  irrigation  to  land  above 
Sargent  Pond. 

Water  quality  data  collected  by  the  Corps  of  Engineers  and  the 
Massachusetts  Division  of  Water  Pollution  Control  show  that  the  waters 
of  Hodges  Village  Dam  are  of  generally  good  quality  but  do  not  fully 
meet  the  requirements  of  the  Massachusetts  class  B  designation.  Areas 
of  concern  are  low  pH  level  and  elevated  col i form,  nutrients,  and  iron 
levels.  When  the  Leicester  WWTP  is  upgraded  the  nutrients  and  col i form 
should  be  reduced  to  background  levels.  However,  the  low  pH  and  high 
iron  levels  are  due  to  the  effects  of  swamps  and  bogs  in  the  watershed 
and  acid  precipitation;  therefore,  no  change  is  expected  in  these 
parameters. 

c.  Soil  Inundation  Study.  A  study  of  the  effect  of  inundating  the 
soils  in  the  Hodges  Village  reservoir  area  was  conducted  by  the  Corps 
Hydraulics  and  Water  Quality  Section,  and  reported  in  "Water  Quality 
Control,  Hodges  Village  Dam  and  Reservoir,  Low  Flow  Augmentation  Study", 
February  1982.  It  concluded  that  even  if  the  nutrient  levels  in  the 
river  above  Hodges  Village  Dam  declined  to  background  levels,  and  es¬ 
pecially  if  they  did  not,  large  areas  of  the  reservoir  would  need  to 

be  stripped  of  all  organic  material  in  order  to  maintain  a  high  water 
quality  in  the  impoundment.  Of  principal  concern  were  the  adverse 
water  quality  effects  of  algae  blooms  caused  by  high  nutrient  levels 
leached  from  the  organic  soils  in  the  reservoir.  Lesser  concerns 
were  high  levels  of  color,  iron,  and  turbidity  and  low  DO  levels  in 
the  depths  of  the  pool. 

d.  Water  Quality  Requirements  for  Drought  Storage.  There  are  two 
requirements  to  be  met:  the  waters  must  meet  State  standards  for  surface 
waters  and  must  be  of  a  quality  suitable  for  domestic  or  industrial 
water  supply  use.  Class  B  waters  are  not  designated  for  use  as  public 
water  supply.  However,  a  water  which  meets  class  B  standards  could  be 


made  usable  for  public  water  supply  without  unusual  treatment  processes. 
The  water  quality  required  for  industrial  water  supply  depends  on  the 
specific  industrial  process  involved. 

e.  Effects  of  Drought  Storage.  The  impacts  of  creating  a  pool  for 
drought  storage  at  Hodges  Village  Dam  will  be  very  similar  to  the  impacts 
of  creating  a  pool  for  low  flow  augmentation.  If  the  reservoir  lands  are 
stripped  of  organic  material  prior  to  inundation  and  the  Leicester 
WWTP’s  effluent  is  upgraded,  a  high  quality  water  will  be  stored  in 
the  reservoir.  This  water  would  meet  class  B  standards  and  be  usable 
for  public  water  supply  after  adequate  treatment.  If  the  reservoir 
lands  are  not  properly  prepared  for  inundation  or  drought  storage  is 
begun  before  the  Leicester  WWTP's  effluent  is  upgraded,  a  poor  water 
quality  degraded  by  algae  blooms  and  elevated  levels  of  color,  turbidity, 
iron,  manganese,  taste  and  odor  will  result.  Low  levels  of  DO  would 
occur  in  the  deeper  portions  of  the  pool;  however,  the  pool  would  be 
too  shallow  to  stratify  strongly  and  wind  mixing  would  cause  low  DO 
levels  to  occur  only  intermittently.  This  water  would  still  be  usable 
for  public  water  supply,  but  additional  and  possibly  excessive  treat¬ 
ment  would  be  required.  With  or  without  additional  treatment,  the  stored 
water  would  be  usable  for  fire  fighting  and  some  industrial  processes. 

10.  DISCUSSION  OF  IMPACTS 

a.  General .  Any  action  resulting  in  a  temporary  change  of  a 
reservoir's  storage  volume  will  have  impacts  on  other  project  purposes 
which  must  be  evaluated  before  a  storage  reallocation  plan  can  be 
implemented.  An  evaluation  has  been  made  of  the  impacts  resulting 
from  drought  contingency  storage  on  the  flood  control  purpose  of  this 
project.  Effects  on  recreation,  sedimentation  and  the  aquatic  and 
terrestrial  environments  as  well  as  the  historic  and  archeological 
resources  have  also  been  addressed. 

b.  Flood  Control.  A  review  of  the  regulation  procedures  at 
Hodges  Village  Dam  was  undertaken  to  determine  the  volume  of  water 
that  could  be  made  available  for  drought  contingency  purposes.  The 
water  would  be  stored  by  temporarily  utilizing  existing  flood  control 
storage.  It  is  recognized  that  major  floods  occur  in  every  season  of 
the  year,  thus  any  use  of  flood  control  storage  would  be  continually 
monitored  to  insure  there  would  be  no  adverse  impacts  on  downstream 
flood  protection. 


At  Hodges  Village  Dam  the  maximum  pool  elevation  for  drought  con¬ 
tingency  storage  has  been  estimated  to  be  elevation  477  feet,  repre¬ 
senting  an  infringement  on  the  flood  control  storage  of  about  0.6  inch 
of  runoff  from  the  upstream  31.1  square  mile  drainage  area. 

Based  on  a  10-year  event,  the  anticipated  rate  of  pool  storage  would 
exceed  0.1  foot  per  day  over  an  82-day  period  beginning  in  June.  This 
condition  assumes  a  flow  of  about  3  cfs  (2  mgd)  would  be  released  down¬ 
stream  for  the  duration  of  the  drought.  Storage  would  probably  take 
place  during  the  months  of  June,  July  and  August  and  would  be  drawn 
as  needed  in  the  following  months.  The  storage  may  be  held  for  a 
period  of  one  month  or  longer  at  the  477-foot  elevation  before  with¬ 
drawal  . 

c.  Recreation.  Passive  forms  of  recreation  within  the  drought 
storage  pool  area  such  as  hunting  and  fishing  presently  enjoyed  by  the 
public  will  be  lost  for  the  drought  storage  period  and  several  years 
following  until  such  time  as  the  fishery  can  be  reestablished  and  the 
vegetation  replaced.  Recreation  associated  with  the  existing  tree 
cover,  such  as  hunting  and  bird  watching  will  be  lost  permanently. 

d.  Project  Operations.  It  is  anticipated  that  it  will  be  necessary 
to  make  frequent  gate  settings  to  build  up  the  required  storage  while 
making  a  continuous  minimum  release.  This  requirement  will  continue 
after  a  pool  of  11.5  feet  is  reached  since  no  stoplog  structure  is  avail¬ 
able  to  maintain  the  pool.  The  pool  level  will  be  maintained  by 
operation  of  the  gates. 

Significant  cleanup  efforts  will  be  required  in  the  reservoir  after 
drawdown  of  the  drought  storage  to  remove  debris,  clear  dead  brush  and 
trees.  This  material  must  be  removed  for  aesthetic  reasons  and  also 
to  prevent  it  from  clogging  the' intake  and  affecting  flood  control 
operations.  Users  of  the  proposed  drought  storage  may  be  required  to 
bear  the  expense  of  this  removal  and  cleanup. 

e.  Effect  on  the  Aquatic  Ecosystem.  The  aquatic  environment  of 
the  project  area  consists  of  the  French  River  main  stem  and  the 
impounded  wetland  just  above  the  dam.  The  main  stem  is  a  moderate¬ 
sized  warm  water  stream  that  generally  ranges  from  20-40  feet  wide  and 
from  2-4  feet  deep.  Streambank  vegetation  is  generally  thick  and 
consists  of  a  variety  of  riparian  shrubs,  trees  and  herbs.  The  warm 


water  conditions  and  moderate  instream  cover  provide  habitat  for  large- 
mouth  bass,  white  sucker,  sunfish,  golden  shiner  and  a  variety  of  other 
warm  water  species.  The  impounded  wetland  above  the  dam  creates  a  2-3 
foot  deep  pool  which  supports  a  variety  of  marsh  vegetation.  The 
impoundment  and  the  river  provide  habitat  for  muskrat,  mink,  otter, 
waterfowl,  wading  birds  and  shorebirds. 

Creating  of  the  proposed  temporary  pool  could  impound  up  to  2,5 
miles  of  the  French  River  and  the  lower  portion  of  its  tributary, 
Wellington  Brook.  The  stream  habitat  would  be  temporarily  degraded  by 
siltation  and  the  influx  of  poorer  quality  water.  Strict  stream- 
associated  vegetation  and  animals  would  probably  be  destroyed.  Mobile 
forms  such  as  fish,  adult  birds  and  aquatic  mammals  would  be  displaced 
from  their  existing  habitats. 

The  impact  on  the  fish  population  in  the  downstream  French  River 
would  be  related  to  the  restricted  downstream  flows  and  the  quality 
of  the  released  water.  Assuming  a  condition  that  drought  storage  would 
occur  during  the  summer  months,  a  minimum  release  of  3  cfs  (2  mgd) 
would  impose  a  low  flow  condition  on  the  downstream  main  stem  habitat 
throughout  the  duration  of  the  drought.  The  lower  stream  levels  and 
the  poorer  quality  of  the  released  water  would  further  deteriorate  the 
quality  stream  habitat  in  the  downstream  area. 

f.  Effects  on  the  Terrestrial  Environment.  The  terrestrial 
environment  in  the  project  area  consists  of  the  upland  and  wetland  forest 
and  shrubland  adjacent  to  the  stream  and  marsh  habitats  described  above. 
Approximately  635  of  the  873  acres  held  in  fee  are  forested  and  consist 
mainly  of  white  and  red  oak,  white  pine,  hickories,  red  maple,  birches 
and  hemlock.  Shrubland  consist  primarily  of  Spi rea  spp.,  dogwood, 
arrowhead,  blueberry  and  alder;  leather  lead  and  laurel  occur  in  the 
bog  areas.  An  unusual  Atlantic  white  cedar  swamp  is  located  east  of  the 
French  River  and  north  of  the  Rocky  Hill  recreational  area.  Wildlife 
that  use  these  habitats  include  white-tailed  deer,  fox,  eastern  chip¬ 
munk,  racoon,  owls,  hawks,  woodpeckers  and  a  variety  of  other  small 
mammals,  songbirds,  reptiles,  amphibians  and  invertebrates.  The  State 
of  Massachusetts  annually  stocks  pheasants  at  tne  project  area  for 
hunting. 

The  proposed  temporary  impoundment  would  inundate  about  245  acres 
of  wetland  forest  and  shrubland  habitats  during  the  growing  season. 


The  majority  of  the  upland  habitat  in  the  reservoir  area  would  not  be 
inundated.  A  significant  storage  during  the  growing  season  would  kill 
tree  species  such  as  sugar  maple,  birches,  beech,  white  pine,  hemlock 
and  oaks.  Red  maple  and  alder  would  probably  be  able  to  survive  only 
one  flooded  season.  Past  inundation  of  the  red  maple  swamps  has  led 
to  considerable  tree  fall  at  the  project.  Most  of  the  white  cedar  trees 
would  probably  survive  a  one-time  inundation  of  their  root  systems. 
However,  if  drought  storage  were  to  coninue  during  subsequent  years,  the 
trees  could  exhibit  significant  loss. 

The  anticipated  loss  of  vegetation  would  temporarily  degrade  wild¬ 
life  habitat  for  most  of  the  impounded  area.  Newly  bom  or  hatched 
young  and  some  adult  wildlife  would  probably  perish  in  the  rising 
waters.  Others  would  be  displaced  on  adjacent  land  where  the  habitat 
would  probably  be  unable  to  support  the  added  individuals. 

g.  Historic  and  Archeological  Resources.  Examination  of  mid-19th 
century  maps  reveal  no  recorded  historic  period  resources  below  elevation 
477  feet  N6VD,  and  no  prehistoric  resources  are  recorded  within  the 
project.  However,  as  the  project  has  never  been  subjected  to  an  arch¬ 
eological  survey,  unrecorded  prehistoric  or  historic  resources  may  exist 
within  the  area  affected  by  this  drought  contingency  plan.  An  arch¬ 
eological  reconnnaissance  of  this  area  is  now  underway  as  part  of  a  low 
flow  augmentation  study.  Therefore,  should  this  plan  proceed  to  more 
detailed  study,  results  of  the  archeological  reconnaissance  survey 
will  be  included  and  further  studies  undertaken  to  determine  what,  if 
any,  resources  are  affected  and  the  severity  of  any  impact  upon  them. 

11.  STUDY  OF  MODIFICATION  OF  HODGES  VILLAGE  DAM 

a.  General .  A  separate  study  is  currently  underway  that  would 
modify  the  operation  and  structural  element  of  the  Hodges  Village  Dam 
to  provide  low  flow  augmentation  for  water  quality  improvement  in  the 
French  River.  Modifications  to  Hodges  Village  Dam  and  Reservoir  would 
consists  of  clearing  woody  vegetation  and  selective  stripping  of  organic 
topsoil  in  the  reservoir  area,  and  modifying  one  of  the  outlet  gates  at 
the  dam. 

The  U.S.  Environmental  Protection  Agency  has  determined  that  low 
flow  augmentation  from  Hodges  Village  Dam  in  combination  with  upgrading 
wastewater  treatment  plants  in  Leicester,  Webster,  and  Dudley  is  the 
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only  practical  means  of  achieving  State  standards  for  surface  waters 
in  the  lower  portions  of  the  French  River.  If  a  high  quality  discharge 
is  made  from  Hodges  Village  Dam  between  the  end  of  May  and  the  end  of 
October  so  that  the  flow  at  the  U.S.  Geological  Survey  gage  in  Webster 
does  not  fall  below  22  cfs  (14.2  mgd),  State  standards  can  be  met  in 
the  river.  To  meet  this  target,  a  release  of  approximately  10  cfs  from 
Hodges  Village  Dam  would  be  required  during  augmentation  periods. 

To  provide  for  low  flow  augmentation,  the  reservoir  would  be  filled 
to  elevation  475.6  feet  NGVD  each  spring  (May)  and  releases  would  be  made 
from  storage  during  the  summer  months,  drawing  the  pool  down  to  elevation 
472  feet  NGVD  by  the  end  of  October.  A  permanent  90  acre  pool  (190  acre- 
feet)  at  elevation  472  (stage  6.5  feet)  would  be  maintained  the  rest  of 
the  year.  The  net  flow  augmentation  storage,  between  elevation  472 
and  475.6,  would  be  about  485  acre-feet. 

b.  Effects  of  Drought  Storage.  If  Hodges  Village  is  to  be  operated 
for  low  flow  augmentation  in  the  future  then  there  will  be  no  drought 
contingency  storage  filling  capability  during  the  summer  season  without 
adversely  affecting  its  low  flow  function.  With  spring  filling  to  elevation 
475.6,  providing  485  acre-feet  of  storage,  the  Hodges  Village  project  can 
provide  a  99  percent  dependable  flow  of  about  11  cfs.  If,  in  preparation 
for  a  drought  contingency,  the  project  was  filled  in  the  spring  to  elevation 
477  feet  NGVD,  then  the  project  could  supply  a  99  percent  dependable 
yield  of  3  cfs  or  a  total  project  yield  of  about  14  cfs. 

12.  SUMMARY  AND  CONCLUSIONS 

Hydrologic  studies  indicate  it  would  be  possible  to  utilize  up  to 
approximately  1,000  acre-feet  equivalent  to  325  million  gallons  of 
flood  control  storage  for  drought  emergency  purposes,  without  having 
a  significant  adverse  impact  on  the  project's  flood  control  effective¬ 
ness.  However,  under  existing  conditions  in  the  reservoir,  a  poor 
quality  water  degraded  by  algae  blooms  and  elevated  levels  of  color, 
turbidity,  iron,  manganese,  taste  and  odor  will  result;  therefore, 
this  project  is  not  considered  to  be  a  good  location  for  the  storage 
of  water  for  public  water  supply  purposes  during  a  drought  emergency. 

The  stored  water  may  be  acceptable  for  industrial  water  supply  or 
related  activities. 


14 


*»v 


►  < 


HODGES  VILLAGE  RESERVOIR 
AREA  AND  CAPACITY 
DRAINAGE  AREA  -  31. I  SQ.  HI. 


Capacity 


Elev. 

Stage 

Area 

Acre-Feet  inches 

(nisi  5 

(feet) 

(acres) 

465.5 

0 

0 

0 

466.5 

1 

2 

1 

0 

467.5 

2 

7 

6 

0 

468.5 

3 

15 

17 

0.01 

469.5 

4 

30 

40 

0.02 

470.5 

5 

52 

80 

0.05 

471.5 

6 

77 

145 

0.09 

472.5 

7 

103 

235 

0.14 

473.5 

8 

130 

350 

0.21 

474.5 

9 

161 

500 

0.30 

475.5 

10 

197 

675 

0.41 

476.5 

11 

230 

890 

0.54 

477.5 

12 

260 

1,130 

0.68 

478.5 

13 

288 

1,410 

0.85 

479.5 

14 

316 

1,710 

1.03 

480.5 

15 

340 

2,040 

1.23 

481.5 

16 

363 

2,390 

1.44 

482.5 

17 

385 

2,765 

1.67 

483.5 

18 

406 

3,160 

1.90 

484.5 

19 

427 

3,575 

2.15 

485.5 

20 

447 

4,010 

2.42 

Elev. 

Staqe 

Area 

Capacity 

Acre-Feet  inches 

(msl ) 

(feet) 

(acres) 

486.5 

21 

466 

4,470 

2.69 

487.5 

22 

487 

4,945 

2.98 

488.5 

23 

506 

5,440 

3.28 

489.5 

24 

526 

5,960 

3.59 

490.5 

25 

544 

6,490 

3.91 

491.5 

26 

563 

7,050 

4.25 

492.5 

27 

582 

7,620 

4.59 

493.5 

28 

600 

8,210 

4.95 

494.5 

29 

619 

8,820 

5.31 

495.5 

30 

638 

9,450 

5.69 

496.5 

31 

657 

10,100 

6.08 

497.5 

32 

675 

10,760 

6.48 

498.5 

33 

693 

11,450 

6.90 

499.5 

34 

712 

12,150 

7.32 

500.5 

35 

730 

12,870 

7.75 

501 

35.5 

740 

13,250 

8.00 
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NOTES:  Gate  Sill  El ev.  =  465.5 

Spillway  Crest  Elev.  =  501.0 

1"  Runoff  =  1,660  A.F. 
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PLATE  2 
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PERTINENT  DATA 
HODGES  VILLAGE  3AM 


LOCATION 


French  River.  Oxford,  Massachusetts 


DRAINAGE  AREA 


STORAGE  USES 


RESERVOIR  STORAGE 


Inlec  Elevation 
Spillway  Crest 
Maximum  Surcharge 
Top  of  Dam 


EMBANKMENT  FEATURES 
Type 


31.1  square  miles 

Flood  control 


Capacity 


Acre- 

Inches  on 

Area 

Feet 

Drainage  Area 

(ft  msl) 

< feet) 

( acres) 

465.5 

0.0 

0 

0 

0.0 

501.0 

35.5 

740 

13,250 

3.0 

515.: 

49.b 

- 

" 

520.0 

53.5 

Rolled  earth 

fill  with 

rock  slope 

protection 

Dam 

Dike  No.  I 
Dike  No.  2 
Dike  No.  3 
Dike  No.  4 


Length 

Top 

Width 

Top 

Elevation 

Height 

Volume 

(feet) 

(feet) 

(ft  msl) 

( feet) 

(cy) 

2,140 

22 

520 

54.5 

126,000 

1,205 

16 

520 

15+ 

- 

200 

16 

520 

6+ 

“ 

720 

16 

520 

16+ 

- 

435 

16 

520 

10+ 

SPILLWAY 

Location 

Type 

Crest  Length  (ft) 

Crest  Elevation  (ft  mal) 
Surcharge  (ft) 

Maximum  Discharge  Capacity  (cfs) 
Spillway  Design  Flood 
Peak  Inflow  (cfs) 

Peak  Outflow  (cfs) 


Right  (west)  abutment 

Chute  spillway/concrete  ogee  weir 

125 

501 

14.1 

25.800 

35.600 

25.800 


I 


I 


OUTLET  WORKS 
Type 

Tunnel  Dimensions  (ft) 

Tunnel  Length  (ft) 

Service  Gate  Type 
Service  Gate  Size  (ft) 

Emergency  Gate  Type 
Downstream  Channel  Capacity  (cfs) 
Maximum  Discharge  Capacity  with  Pool 
at  Spillwav  Crest  Elevation 
Stilling  Basin 


Two,  Rectangular  concrete  conduits 
5.0  wide  x  6.0  high 
206 

Slide  gate,  electric 
Two,  5  wide  x  6  high 
None 

525  (non-growing  season) ;  400  (growing  season) 

1,760 

None 


LAND  ACQUISITION 


Fee  Taking 
Easement 


Elevation 

Stage 

Area 

(ft  msl) 

(feet) 

(acres) 

479 

13.5 

87  3 

504 

38.5 

264 

MAXIMUM  POOL  OF  RECORD 
Dace 

Stage  (ft) 

Percent  Full 


March  1968 

23.4 

43 


UNIT  RUNG FT 

One  Inch  Runoff  (acre-ft) 


1,660 


OPERATING  TIME 

Open/Close  all  Gates 


6  min.  (manual  operation;  144  turns/ in.) 


PROJECT  COST 

Through  September  1977 


DATE  OF  COMPLETION 

MAINTAINED  BY 


$4,421,000 

1959 


New  England  Division,  Corps  of  Engineers 
Maintenance  of  recreation  areas  is  shared  by  the 
Town  of  Oxford,  Massachusetts  and  New  England 
Division,  Corps  of  Engineers 
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